Abstract. We have in situ grown Bi-Ca-Sr-Cu-0 films by ac sputtering. The substrates were heated to 630 -67OoC
during ac sputtering. The sputtering was first carried out in a mixture of Ar(70%) and 02 (30%) at a pressure of 0.2 by pure O2 and the sputtering was kept for another one hour. Superconducting Bi2CaSr2Cu20 (2122) films with zero resistance at 70-75 X can be repPoduced. The critical fields of the as grown films parallel to c-axis and ab-. plane has been measured. The estimated zero temperature coherence lengths are (Fork et a1 1988) , and electron beam evaporation (Kuroda et a1 1988) In this work we reports the in situ growth and superconducting properties of Bi-Ca-Sr-Cu-0 films by ac sputtering.
Bi-Ca-Sr-Cu-0 films were prepared by ac sputtering. .I'WO targets with the same composition of Bi1.5Pb0,5Ca1.5Sr1,75Cu20 were mounted in the ac sputtering system face to f a d with a distance of about
IrgO(lO0) which was, heated to about 650° during sputtering. The sputtering was first carried out in a mixture of A-r(70%) and 02(30%) at a pressure of 0.2 mbar for about 8 hours.
After that process the sputtering gas was replaced The film shows an onset at 110 K and zero resistance at 78 K. The X-ray diffraction shown in Figure 2 indicates that the film is highly oriented with c-axis normal to (100) plane of the MgO substrate. The diffraction peaks can be identified with low Tc Bi2CaSr2Cu20 (2122) phase with c = 3.x5 nm indicating that the film is mainly the (2-1-2-2) phase.
In preparing high T, Bi-Ca-Sr-Cu-0 films we have employed an extra pure 0, sputtering process ana found that this extra process is very useful in preparing the superconducting film. This has been demonstrated in Figure The data indicate that this extra sputtering process in pure O2 plasma does help the incorporation of O2 into the sample, therefore it results in improving the superconductivity of sample c.
We have measured the resistance as a function of temperature in magnetic fields parallel to c-axis and ab-plane respectively. The current to the sample was 1 mA. The resistance was from 50% resistive transition show a linear temperature de-
a IIISCa~ULSU by a four probe method. The critics: fields estimated
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pendence as shown in Figure 4 .
From the linear temperature dependence of the /dT = -6.7
T/K and dHC2,,/dT = -0.61 T/K in fields par&el to abplane and c-axis respectively. The anisotropic factor, critical fields we obtain dHc2 larger than that of a b-plan e , , parallel tod -' 2 I phase.
We note that dHC2,,/dT is close to single crystal data (Iye Y et a1 1988) 
